cognitive measures) that were used for our analyses. For some cognitive 1 0 7 measures, a baseline measurement was carried out (referred to as 'Baseline') 1 0 8 at one of 22 assessment centres as well as 2 follow-up measurements (referred 1 0 9 to as 'Follow-Up 1' and 'Follow-Up 2') for a subset of participants. For Fluid 1 1 0
Intelligence, Pairs Matching and Numeric Memory, an online assessment was 1 1 1 performed in addition to the measurements undertaken at the assessment 1 1 2 centres. For Pairs Matching, there were 3 rounds; the first round had 3 pairs 1 1 3 that the participants needed to match and the second and third rounds had 6. For Trail Making, only data from the online measurement was available to us. We did not include participants in the analysis for a given cognitive function test if they abandoned the test and/or if they completed the test with a pause. Each 1 1 7 round/follow-up of each measure was treated as a separate phenotype unless 1 1 8 otherwise stated. differences in genotyping due to batch effects, plate effects, sex effects and 1 3 0 array effects as well as any departures from Hardy-Weinberg Equilibrium using 1 3 1 a p-value threshold of 10 -12 . In addition, variants with a missingness of >1% 1 3 2 and/or a minor allele frequency of <0.01 were also excluded. For imputed 1 3 3 variants, all variants with an INFO score of <0.8 were excluded. The KL gene is 1 3 4 located at 13:33590571-33640282 (GRCh37.p13) and 246 variants passed QC 1 3 5 within ±5 Kb of KL. These were selected for the association analyses. Sample quality control metrics were provided by UKB and were generated as they were determined to be outliers for missingness and/or heterozygosity covariates were standardised to a mean of 0 and a variance of 1 before any 1 5 6 linear modelling was performed. Since multiple testing was undertaken, we applied statistical correction for this. After QC, there were 335,074 individuals remaining for analysis. A summary of 1 7 3 the sample by phenotype is provided in Table 2 . Since the 2 variants making up the KL-VS haplotype are well-characterised 1 7 6 functional KL variants in humans, we investigated whether either of them was Table 1 ) and when adjusted for age, age 2 and sex ( Figure 1 ). Previous studies have largely concentrated on older individuals: to test whether 1 8 3 these variants exerted their effects only in later life, we repeated the analyses, performed the cognitive test. However, we again found that neither rs9536314 Although the associations were not statistically significant, the effect size 1 9 2 appeared to increase when excluding individuals under the age of 69 years. We 1 9 3 therefore repeated the analyses but included a genotype*age interaction term to 1 9 4 test whether the effect of KL-VS variants on the cognitive function measures 1 9 5 available changed with age. We found that age does not have a statistically 1 9 6 significant effect on the relationship between KL-VS and any of the cognitive 1 9 7 function measures available at a p-value threshold of 0.05/24 adjusting for age, 1 9 8 age 2 and sex (Supplementary Table 2 ). We next sought to test whether rs9536314 or rs9527025 were associated with 2 0 1 change in any of the cognitive measures over age. For all measures for which 2 0 2 more than one data point was available per participant (i.e. participants had 2 0 3 performed a given cognitive test on more than one occasion), a rate of change on average, the difference between two measurements is 8.3 years). We found 2 0 7 that neither rs9536314 nor rs9527025 was significantly associated at a p-value age, either when unadjusted or when adjusted for age T1 , age T1 2 and sex 2 1 0 (Supplementary Table 3 ). We next tested to see if any other KL variants were statistically associated at a 2 1 3 p-value threshold of 0.05/360 with any of the available cognitive measures. We 2 1 4
found that rs117650866 was associated with Prospective Memory (UKB Field 2 1 5 4291) adjusting for age, age 2 and sex (referred to as Discovery in Table 3 ). There were no other significant associations, with or without adjustment for age, s.e. = 0.101, power = 0.09, v = 5656) ( were carried out using the pwr.f2.test function from the pwr package in R with u 2 3 4 set to 9, f2 set to 0.000216 and sig.level set to 0.05. We next sought to test whether any KL variants were significantly associated at (for which there are repeat measurements) over age, in the same way that KL-2 3 9
VS was tested. We did not find any significant associations (Supplementary 2 4 0 with cognitive function during the later stages of life. Our aim was to explore 2 4 6 these findings in a younger and much larger cohort, namely the UK Biobank.
4 7
We did not find evidence of a relationship between KL-VS and cognitive 2 4 8
Figures

